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^™^hf ERQDIICING RADIAL TIR E FOR CONTRUCTION ^ 
V EHICLE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method of producing a radial tire 
for a construction vehicle, and more specifically to a method of producing a 
radial tire for a construction vehicle which enables costs for production 
facilities to be reduced. 
BACKGROUND ART 

[0002] In general, an increasing number of tires of a radial structure have 
been produced to meet needs from users in the field of large-sized tires for 
construction vehicles which are termed as OR tires (Off-the-Road Tires). A 
method of producing such a radial tire is usually performed with the 
following procedure. To begin with, a first green tire which has only a tire 
carcass including a carcass ply and a bead core is formed by use of a first step 
molding machine. By use of a second step molding machine, subsequently, 
the first green tire is inflated to have an external diameter of a 
predetermined size, and belts and tread rubber are wound around the outer 
periphery of the first green tire thus inflated. Thereby, the first green tire is 
formed into a completed green tire. Thereafter, the completed green tire is 
cured by use of a curing machine. 

[0003] Heretofore, Japanese patent application Kokai publication No. 
Sho. 49- 15776 has proposed a measure for improving a method of producing a 
pneumatic radial tire, according to which a single bladder is used dually as 
an inflating bladder of the second step molding machine and as an inflating 
bladder of the curing machine, thereby simplifying the production facilities. 
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However, what costs most in the facilities for producing radial tires is the 
first step molding machine and the second step molding machine. 
According to the aforementioned measure for improving the method of 
producing a pneumatic radical tire, the first step molding machine and the 
second step molding machine are still the required facilities. For this 
reason, the aforementioned measure still needs not only large costs for these 
machines but also a large space where the machines are installed. As a 
consequence, the proposed measure has not been a fundamental measure for 
improving the method of producing a pneumatic radial tire. 
SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide a method of 
producing a radial tire for a construction vehicle which causes facilities costs 
for the first step molding machine and the second step molding machine to 
be reduced to a large extent. 

[0005] In order to achieve the aforementioned object, a method of 
producing a radial tire for a construction vehicle according to the present 
invention is characterized in that a first green tire is formed by a first step 
molding machine; thereafter, the first green tire is removed from the first 
step molding machine; a vulcanizer bladder unit is installed on the first 
green tire thus removed, and the first green tire is inflated by the vulcanizer 
bladder unit; subsequently the first green tire is once again placed in the 
first step molding machine while the vaulcanizer bladder unit is still being 
installed to the first green tire; belts and tread rubber are adhered to the 
outer periphery of the first green tire on the first step molding machine, thus 
forming the first green tire into a completed green tire; and the completed 
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green tire is assembled into a vulcanizing mold while the vulcanizer bladder 
unit is still being installed to the completed green tire, thereby vulcanizing 
and forming the completed green tire. 

[0006] In general, the conventional first step molding machine for forming 
the first green tire does not include a bladder, since no inflating operation is 
performed during the molding step. On the other hand, the second step 
molding machine needs to perform the operation of inflating the first green 
tire. For this reason, as long as the first step molding machine is 
constituted as to be a conventional structure, the first step molding machine 
cannot be dually used as the second step molding machine. 
[0007] However, according to the present invention, a vulcanizer bladder 
unit independent from the molding machine is installed to the first green tire 
which has been formed by the first step molding machine, and the first green 
tire is inflated by this vulcanizer bladder unit. Thereafter, this first green 
tire is once again placed in the first step molding machine while the 
vulcanizer bladder unit is still being installed to the first green tire. Then, 
belts and tread rubber are adhered to the first green tire. In this manner, 
the second step molding process is performed. This procedure no longer 
requires the specialized second step molding machine. As a consequence, 
the present invention not only entails no facilities costs for the specialized 
second step molding machine, but also requires no space in which the second 
step molding machine would otherwise be installed. Accordingly, the 
present invention enables costs to be reduced to a large extent. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Fig. 1 is an explanatory diagram showing a process of forming a 
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first green tire by use of a first step molding machine according to the 
present invention. 

[0009] Fig. 2 is an explanatory diagram showing a process of forming the 
first green tire following the process of Fig. 1 by the first step molding 
machine. 

[0010] Fig. 3 is an explanatory diagram showing a process of forming the 
first green tire following the process of Fig. 2 by the first step molding 
machine. 

[0011] Fig. 4 is an explanatory diagram showing a process of installing a 
vulcanizer bladder unit to the first green tire which has been removed from 
the first step molding machine. 

[0012] Fig. 5 is a cross-sectional view showing a condition in which the 
vulcanizer bladder unit has been installed to the first green tire. 
[0013] Fig. 6 is a cross -sectional view showing a condition in which the 
first green tire in the condition of Fig. 5 is inflated by use of the vulcanizer 
bladder unit. 

[0014] Fig. 7 is an explanatory diagram showing a process of placing the 
first green tire in an inflated condition, which is obtained in Fig. 6, in the 
first step molding machine once again. 

[0015] Fig. 8 is an explanatory diagram showing a process of winding belts 
around the first green tire which has been placed in the first step molding 
machine. 

[0016] Fig. 9 is an explanatory diagram showing a process of obtaining a 
completed green tire by winding tread rubber around the outer periphery of 
the belts following the step of Fig. 8. 
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[0017] Fig. 10 is an explanatory diagram showing a process of vulcanizing 
the completed green tire, which has been obtained in the process of Fig. 9, in 
a vulcanizing mold. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0018] Figs. 1 to 3 are diagrams respectively showing examples of a 
process of forming a first green tire by use of a first step molding machine 
according to a step sequence in a method of producing a radial tire for a 
construction vehicle according to the present invention. 

[0019] Reference numeral 100 denotes a first step molding machine. In 
the first step molding machine 100, reference numerals 1 and 2 respectively 
denote a headstock and a tailstock. The headstock 1 is provided with a 
drive shaft 3. A forming drum 5 is mounted detachably onto the drive shaft 
3. The forming drum 5 is configured changeably to extend and reduce its 
radius. In addition, the tailstock 2 is provided with a driven shaft 4. The 
driven shaft 4 is designed to rotate in conjunction with the drive shaft 3 and 
the forming drum 5. A bead supplying unit 6a is fitted to the drive shaft 3, 
and a bead supplying unit 6b is fitted to the driven shaft 4. The bead 
supplying units 6a and 6b are designed to reciprocate on the drive shaft 3 
and the driven shaft 4 respectively. Thereby, the bead supplying units 6a 
and 6b come close to, and apart from, the forming drum 5. 
[0020] With regard to the process of forming a first green tire, first of all, 
as shown in Fig. 1, a cylinder-shaped band 7 which has been separately 
formed in advance by a band forming machine, which is not illustrated, is 
mounted onto the forming drum 5 of the first step molding machine 100. In 
addition, a bead core assembly 8, which has been formed by fitting a bead 



5 



filler 8f of green rubber to a ring-shaped bead core 8c, is attached to each of 
the bead supplying units 6a and 6b. The bead core 8c is formed by winding 
steel wire in a ring several times. The cylinder-shaped band 7 is formed by 
using a carcass ply 9 as a base. In the carcass ply 9, organic fiber cords or 
steel cords are arranged in parallel in the drum-axis direction. An inner 
liner layer made of rubber with no permeability to air is applied to the inner 
periphery of the carcass ply 9. In addition, reinforcement plies 10 and 10 
are adhered respectively to the two end portions of the outer periphery of the 
forming drum 5 in the axis direction. 

[0021] Subsequently, the end portions 9e and 9e of the carcass ply 9 are 
folded inward in the radial directions respectively as shown with broken 
lines. Then, the bead supplying units 6a and 6b are displaced respectively 
toward the two end portions of the forming drum 5 to the folded end portions 
9e and 9e, and the bead core assemblies 8 and 8 respectively on the bead 
supplying units 6a and 6b are transferred respectively to the end portions 9e 
and 9e of the carcass ply 9. 

[0022] Thence, the end portions 9e and 9e of the carcass ply 9 are folded 
back in a way that the bead core assemblies 8 and 8 are wrapped respectively 
in the end portions 9e and 9e of the carcass ply 9. Thereby, the end portions 
9e and 9e are put into a condition as shown in Fig. 2. Furthermore, as 
shown in Fig. 3, two sheets of side rubber 11 and 11 are wound around the 
outer peripheries of the end portions 9e and 9e thus folded back of the 
carcass ply 9 in the circumferential direction respectively. Thereby, the first 
green tire 101 thus formed is completed. 

[0023] Subsequently, the first green tire 101, shaped like a cylinder, which 



6 



has been formed in the manner as described above, is removed from the 
forming drum 5 of the first step molding machine 100. A vulcanizer bladder 
unit 12 is attached to the inside of the first green tire 101 thus removed, as 
shown in Figs. 4 and 5. The valcanizer bladder unit 12 is the same as a 
vulcanizer bladder unit to be used for inflating a completed green tire in a 
curing process which will be described later. The vulcanizer bladder unit 12 
is designed to be installed detachably to the curing machine. The 
vulcanizer bladder unit 12 is configured of a cylinder body 13 of an 
expandable and contractible structure, which is constituted of a pair of 
cylinders 13a and 13b movable relatively in the axis direction and a 
cylinder-shaped bladder 14 which covers the outside of the cylinder body 13. 
[0024] The first green tire 101 for a construction vehicle is extremely 
heavy. For this reason, the first green tire 101 may be hoisted by a crane 
with a hook 17 as shown in Fig. 4, or may be carried with a forklift, in a 
process of mounting the first green tire onto the vulcanizer bladder unit 12. 
In addition, it is preferable that a surface of the bladder 14 of the vulcanizer 
bladder unit 12 may be coated with a mold lubricant 16a by a spray nozzle 16 
or the like before the first green tire 101 is mounted onto the vulcanizer 
bladder unit 12. Furthermore, after the mounting of the first green tire 101 
onto the vulcanizer bladder unit 12 is completed, bead rings 15 and 15 are 
attached respectively to the two end portions of the vulcanizer bladder unit 
12 as shown in Fig. 5, thus making sure that the first green tire 101 does not 
slip out of the vulcanizer bladder unit 12 easily. 

[0025] As shown in Fig. 6, subsequently, compressed air is supplied to the 
vulcanizer bladder unit 12 while the cylinder body 13 of the vulcanizer 
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bladder unit 12 is contracted in the axis direction. Thus, a distance 
between the bead portions respectively on the two ends of the first green tire 
101 is set at a predetermined rim width. Subsequently, the bladder 14 is 
further distended to inflate the outside diameter of the first green tire 101 to 
a diameter in which belts are adhered. Thereafter, the outside diameter of 
the first green tire 101 is locked in an inflated condition. 

[0026] The first green tire 101 which has been set at the predetermined 
outside diameter and the predetermined rim width is caused to change its 
position from vertical to horizontal in terms of its axis direction by use of a 
turning machine which is not illustrated, while the vulcanizer bladder unit 
12 is still being installed to the first green tire 101. On the other hand, the 
forming drum 5 is removed from the drive shaft 3 of the first step molding 
machine 100. Subsequently, the first green tire 101, which has been held 
horizontally as described above, is hoisted by a crane 18 as shown in Fig. 7, 
or is carried by a forklift, while the vulcanizer bladder unit 12 is still being 
installed to the first green tire 101. Thereby, the first green tire 101 is 
mounted onto the drive shaft 3 of the first step mold machine 100 once again. 
[0027] Then, the first green tire 101 is put into a condition where the 
driven shaft 4 of the tailstock 2 is fitted into the first green tire 101 mounted 
on the drive shaft 3 of the headstock 1. In addition, compressed air is 
supplied from an air supplying unit 19 to the bladder 14 of the vulcanizer 
bladder unit 12, thereby keeping the first green tire 101 in the inflated 
condition. Several plies of belt 20 made of steel cord are wound around the 
outer periphery of this first green tire 101. Thereafter, tread rubber 21 is 
wound around the outer periphery of the belt 20, as shown in Fig. 9. In this 
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manner, the first green tire is formed into a second green tire, namely a 
completed green tire 102. 

[0028] The completed green tire 102, which has been obtained in the 
manner as described above, is removed from the first step molding machine 
100 while the vulcanizer bladder unit 12 is still being installed to the 
completed green tire 102. Then, the completed green tire 102 is assembled 
in a vulcanizing mold 22, as shown in Fig. 10. Subsequently, the completed 
green tire 102 which has been set in the vulcanizing mold 22 is heated while 
being kept in the inflated condition by the vulcanizer bladder unit 12, thus 
vulcanizing and hardening the completed green tire 102. In this manner, 
the vulcanizing of the radial tire for a construction vehicle is completed. 
[0029] According to the present invention, the second step molding process 
is performed as described above. Its main points are as follows. The 
vulcanizer bladder unit which has been removed from the curing machine is 
installed to the first green tire. The first green tire is put into an inflated 
condition by this vulcanizer bladder unit, and is installed into the first step 
molding machine once again. Thereafter, belts and tread rubber are 
adhered to the outer periphery of the first green tire. This no longer 
requires the specialized second step molding machine, which has been 
essential for the conventional production method. The present invention 
not only entails no facilities costs for the specialized second step molding 
machine, but also requires no space in which the second step molding 
machine would otherwise be installed. Consequently, this enables costs for 
producing a radial tire for a construction vehicle to be reduced to a large 
extent. 
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